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ABSTRACT 

This report presents examples of statistics on higher 
edacation vhich are c^lected by the National Science Foundation 
(NSF). Datable presented froQ the four annual university surveys 
conducted by NSF. These concern (1) graduate student enrollaent and 
support, (2) academic research and d^velopiaent expenditures, (3) 
professional and technical eoploydent, and (4) Federal obligations to 
institutions of higher education. The reporting and processing 
characteristics of N3F surveys are discussed, and the quality of the 
data gathered is examined. Data analysis and presentation in the past 
have used despriptive statistics primarily, but future* plans call for 
more analytical treatnents. NSF plans to have an ^integrated 
computerized data base in operation by 1976, and to encourage 
educational researchers to use the data. Small grants will be 
available to persons conducting studies of educational policy.* 
(SD) , . ^ ♦ 
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I am pleased to be. here tqday to talk vith you about the NSK University 
Statistics Prograa.' As part of ciy presentation, I vill be describing a • 
nfew grant progran we "are corfsidering that would be ained at educational 
-and other researchers using an inte grated ' data file of four annual surveys. 
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George Kozicka of Moshsac Associates ^fiii t.alk about the technical aspects, 
of tho. file, and Ivars Zageris of the ^-aerican Council on Education will ad- 
dress the group on uses of the data at fh^ National Institutes of Health (for 
William Gopeland who could not be with us) and by a ^^residential Connnis-- 
sion for Biomedical Research. Finally, we are pleased to have Dr.; David 
Drew of the RAKD Corporation as discOssant. , 

■Let us turn to a discussion of examples of the higher education statistics 
.that'wSF collects on an 'annual" basis. I will refer later to these da^a- . 
in\erms of timeliness, quality, and their relevance to some important 
P9licy issues in higher education. Generally, the NSF university .statistics 
program .consists of four annual surveys .of graduate sfudent enrollment and 
support:, academic R&D expenditures, professional and technical employment, 
and Federal obligations institutions of higher education. Together, ^ 
phey pr6vide a consistent time series of statistical data on various 
characteristics of university science.*.. - , , - . • 

SURVEY OF GRi\DUATE STUDENT SUPPORT AND POSTDOCTORALS 

The first survey I will discuss, the su^ey of graduate student enrollment, 
'covers appro'Tlmately 7,500 depa'Vtments of science and 'engineering in ^ 
Ph.D. granting institutions^ The data elements for full-time students' ^ 
are the meciian isms of fupport such as research assistantships. level of,.. ^ 



graduate study, Federal agency sources of support, non-Federal Purees, 
and foreign students. Other'data ±teas are part-time enrollnent, 
•nuaber of G.I. benefit- recipiejics, and postdoctorals and tfieiV sources 
of suppoxt. '>\ • * 

, ' ' * 

<One very significant characteristic of the survey is that it presents 
a profile of the efXects _oi:. new Federal educational policy and the 
resulting inpact on graduate education. Fot example, Chart^sh.ows a 
steady drop in the nuaber of full-time graduate science students who 
wpr^j prinarily supported by Federal funds. Up until two years ago, 
the total number of stu^eftts also -declined. Many factors, contributed 
to the declines, including shrinking, job aarkets for Ph.D. 's^in a 
number of scientific occupations, increased costs of • higher education, 
abolition of military draft deferments, .as well as curtailment of 
Federal grants for fellowships- and trainegships . ' ,• 
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Beginning in 197A, we experience^ a. two-year increase^-in graduate' 
enrollnen?, even though Federal. support Continued its 4ecline. Among 
the most* important factors leading to the increase were the recessionary 
economy and unfavorable employment .conditions. Many of the recent 
college graduates were unable ttf find -suitable employment in tight 
job markets and to continue their education, thcT students- turned to 
private Sources, college scholarships and their parents, for instance. ■ 
These shifting sources of, support are sho^ in the next chart— now 
institutional and sel-f -^support are tl'^e main sources for more than. ^ . 
twx)-thirds of' nil full-tine graduate science^ students (Chart^ . 
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The survey also produces "analysis of trends in graduate student 
enrollment in various fields of science (Chart The life science 

fields have ^ho^n the greatest rates of increase in recent years. These 
fields of study have growing appeal among young adults in terms of their 
occupational aspirations and several years ago, significant increases 
were noted in junior year enrollment in the life sciences and health 
professions. Many Of these students Were hoping to enteV medical 
school but only about one of three vere successful. * Among the 
unsuccessful ones were those whp enrolled in graduate school in a 
related fjield in the life sciences. 

\ , ■ • ■ - ' . 

SURTCY OF A(iADEMIC R&D EXPENDITURES 

Tyrriing now to the next survey— the academic R&D expenditure survey—^ 

it obtains data from about 600 colleges and universities that are , 

pettormers of sponsored research. The^expenditures survey covers 

separately budgeted research by sources of funds, by type of activity * 

such as basic and applieS research, and by fieMs of science. 

Instruction and departmental research', and capital expenditures by 

. t 
field of science are also collected. 

ChatV:/A Serves as an example of the kind of data we get from Q - • * 

acadAnic R&D expenditure survey. Total R&D expenditures increased 
steadily since 1964 in current dollars. By 1975, they grew to almost 
three-times their level a decade ago. In constant dollars, however, ^ 
they remained at roughly ti.e same livel as 1968 and in two periods, . 
the rates of imflai:ion exceeded any increases. Except for 1974, 



3 FULbTIME' GRADllATE i:r.'.ROLLME!lT BY AREA OF SClEiiCE: 
(INDEX.: 1971 :iOO.O) •; ACADE:.;iC'YE^(RS 1971-75 
120.0 I ■ : ^5—^ 




<_ 1-4 ! : L_ _l 

1971 ■ . 72 s • ■ 73 74 (EST, ) 75 



• . / 

SOURCE: DIVISION OF SCIENCE RESOURCES STUDIBS/STIA 
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Federal supp^ort also Increased in each period in. current dollars. 
The dip in 1974 was due to\impoundm^t ^by 0MB of discretionary R&D 
funds appropriated to HEW., When these impounded funds were released 
through court action, a substant^l increase of 12 percent resulted^ 

^ V ' • 

in 1975. A real increase or three percent occurred also, even with 
spiraling rates of inflation. 
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The main imp act of the release of impounded funds was felt in the 
medical sciences when NIH obligated about $150 million of these dollars. 
As a result, medical research~In academe went up almost 20 percent 
in terms of Federal support (Chart Q)/ 

SURVEY OF FEDERAL AGENCY OBLlfe^ONS TO ACADEMIC INSTITUTIONS 
Another way to look at the financial picture is from the standpoint 
of Federal agency obligaYions. 'The term ''obligation" isi used in 
Federal accounting and means that a total award is entered on the book55_ 
at The p^^^^^^ commitmenfT, The* act\iaT''^xp^Mi.t\iTes by 

the institutions occur later; perhaps, even several years later, 
depending on the type of award. In this" survey, 14 Federal agencies 
report to NSF on their funding to each educational institution. The 
statistics are published by institution and agency by various categories 
of support^* such as R&D and R&D plant, and by field of science. 

Because of the lag, tht obligations data are important in project^g 

year to year changes in Federal support to academic institutions. 

for example, look at the slope of the curves in'the next chart (Chart^. 
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from 1972 to 1973 and 1973 to 197A. They go down in the first period 
during the inpoundment process and jump up in the- next year. They 
match very closely the corresponding trend lines that we saw 'in the 
expenditure survey charts a year later. Xnd using the same analysis, 
because of the very small increment' in, the Federal obligations in 1975 
we can' expect a leveling of of the 1976 academic R&D expenditures, 
with actual decreases in real terms. In 1977, however, the R&D budget 
is slated for an 11 parcen-t increase, compared with an average 5»5 

percent increase in other federally supported activities. 

SURVEY OF EMPLQ\^IENT OF SCIENTIFIC AND TECHNICAL^ PERSONNEL , 

The fourth and* last survey covers scientific ^nd technical personnel. 

.The manpower survey consists of about 2,200 colleges "and universities 

that report information on fields 'o£ employment, functions fn which 

primarily employed (such as research and teaching), hi^li^st earned 

# 

degree, and sex. 

> 

Thp next graph is aa example of these personnel data and it shows 
that 1975v^ploymeht of fjull-time scientists and engineers in higher 
education increased nearly three, percent over the 1974 level to a 
new high, of- iilrao$t. 240,000. Part-time employment jumped 10 percent, 

' also- a new- high. ^ Despite fiscal crises, S&E employment continues 
to grow, although at a much slower r^te than was reported in the 1960' 

• These data serve to illustrate the point* that the behavior of academic 
institutions under differing conditions of growth and deceleration 

lis not symmetrical. As all of you know who are faced with the.problem 
-of keeping university accounts in the black, contraction is ^ much 
- slower' and more difficult proc6s3 than expansion. ^ - 
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Enployment of voaen scientists aj^ epgineers is increasing at alno'st 
triple the pace of men during 1975, ^probably reflecting tl}^ eriphasis 
placed on affirmative action dealing w£tfi sex descriainac^on. One 
should rencmber, however, that deijgite recent gains ^ the proportion 



jx)f women scientists and engineers- conprises only 15 perceni^bf full-time 

% . . ■ ' • - ■ f-' ■ 

academic employment in CSlese fields. ^ 



REPORTING AND PROCESSING CHARACTERISTICS 
' 77 ~ 

J would like to turn brief J.y to, a description^ of some of the reporting 
and processing characteristliis^ of the NSX academic surveys in terms 



of broader Federal statistics collection issues. First, the NSF data 
are timely, the ^jf^duate studenfe-'data covering the current academic 
semester and the others being within one year of the survey period. 
This contrasts markedly from some otlier Federal surveys where, in, 
certain cases, delays between collection and publication have been as 
long as three t,o four years • 

; / . • ' ■-' ' 

The most substantial issud we face is quality of the ^ata. Although 
our ^response rates are excellent — approaching 90 to lOO percent in 
most of the surveys — maqy of th^l quality problems are conceptual. 
Record-keeping ^practices of Universities often do not correspond 
to the statistical concepts embodied, in our questionnaires and> after 
a-ll-, the idea of accountability is still fairly new to most academic 
. institutions. We" have* invested considerable resources into the 
quality problera-^reliability arid validity checks in the f^eld, 
advisory panels*, of, e^fperts, national conferences, and plenty of%^ta 
§diting-rbuC much more remains to be done before^ we are satisfied. 



THE MOVr' M.NT T O ATtAl^YSTS • ' - . 

The new, -future emphasis of the N'SF aCadeoic statistics program 

vd.ll be placed on analytical trcatcient of the data. In the past, 

\ 

with a few exceptions, most of the analysis has been descriptive. 

« 

Sone of the exceptions are David * Brenena^, who used the graduate 
student data to analyze the issue pi shifting quality in enrollment 
in graduate departments — ^ And their use by the RAND Corporation 
in a model to try to measure the inpact of Federal support on research 
in, the biomedical sciences for a Presidential task force.. 



Of cout^^se, the data bases for the four surveys are in computerized 
formats for large-scale analytical treatment. The statistics have 
great potential of becoming a very valuable resource to researchers " 
, both within NSF and!^ other groups, by providing an interface with the 
various conaaonly-used statistical analysis systems, such as the 
Statistical Package for the Social Sciences (SP5S). This sp-called . 
"integrated data file," providing interface with the data from the 
four surveys and the statistical analysis systems, is being developed 



presen'tly ^for NSF by Mosliman Associates. 



Such an interface capability will be powerful, very flexible^ and 
will permit analysis of many issues. Otherwise, the large size of 
the entire data base would cause its use for direct input into 



1/ Brcneman, David. Graduate Schoo], Adjustments to the 
t ^^Hev Depi:c<;?;ion" in Hi^;hcr Education . February, 1975, National 
Academy of Sciences, Technical Report No. 3. 

* -"■ 
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statistical analysis programs to be slow and e^spensive. The integrated 
data file will permit issues and research hyiotheses to be studied tiiac 
involve only a small fraction of the la^lge /amount of statistics xn 
entire file. ^ ' ^ ^ 

KSF is planning to have^ the integrated system 'in operation by the end 
of fiscal year 1976. TKe data base will be completed for four survey 
years. A Data Base iJser hianual viH' describe the integrated system 
"contents, coding structures, and procedures for data extraction and 
analysis by academic researchers.* - 

To encourage analysis bjr educational researchers of ihe NSF academic 



Statistics from the f bife/surveys , we hope to be abl^ to launch a n^w 
program of. small gran^CsTusing data from the- integrated data file. 
Among the various ,C^ea o¥ assistance that we might consider supporting 
under. the new gr^^'ptb^am are: (1) researc^i^that is relevaht to some 
taportaut policyisues in science and higher education; (2) develc pnjent 
of models for understanding the dynamics of higher education; and, 
(3) dissertatiira research by doctoral candidates on science-related 
policy issues!; .jf hope that.budgetary funds will become available 
support some of these gra.nts'next fiscal year, and when the details 
are worked out,- we will be publishing appropriate grant guidelines 



to 
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CONCLUDING RE>lARiCS . . 

As you see, the KSF university statistics program represents many 
years and ciuch effort of compiling extensive information on important 
characteristics of academic science. Four surveys of student enroll- 
ment, finances, and -nanpower form the computerized data bases. When 
these files are integrated, a great potential will be created to use 
these statistics in analyzing- important policy i^ues in academic 
science^ We hope that our plans materialize' for a new grant program 
so that the wealth of data may be used.l^ educational researchers 'to 
empirically examine these issues. - <^ ' - 



